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FLUORoALxOXY-StmS!'ITO'tED BENZ.AMIDES AND THEIR USE AS 

CYCLIC :NUCLEOTIDE Pl!OSPHODIEST.ElaSE INHIBITORS 

Field of application of the inventi2n 
The invention relatea to novel fluoroalkoxy-

5 substituted benzamides, wh:i.oh are used in the pha.r;m.a-. 

ceutiaal industry for the production of medicaments. 

Xrtown te~hnioal background 

Inte:rna.t:i.onal .tiatent Application W0.92/12961 

describes henzamides having l?DE .. inhibiti:ng properties. 

10 !:c.te:r:nat:i.onal l?atent Application W09:3/25517 discloses 

trisubstituted phe..'l'lyl de:i:ivativea as seleot:.:i.ve PDE-IV 

inhibitors. International Patent Application W094/02465 

describes inhibitors of c·AMP phosphodiesterase and of 
TNF. 

15 Description of the invention 

It has now been found that the benzamides which 

are described in greater detail below, which differ from 

the pre~iously published compounds in particular by the 

fluoroalkoxy substitution in the 3- or 4-position on the 

20 benzamide, have surprising and particularly advantageous 

properties. 

25 

30 

35 

The invention thus relates to compounds of the 

formula I {see encloaed formula sheet), in which 
one of the substituents· R1 and R.2 is hydrogen, 1-6C­

R3 

alkoxy, 3-7C-cycloalkoxy, 3-7C-cyoloalkylmethoxy, 

henzyloxy or l-4C-alkoxy which is completely or 

partially substituted hy fluorine, and the other ia 

1-4C-alkoxy which is c::ompletely or pa:rtially sub.sti­

tut~d by fluorine, and 

is phenyl, pyridyl, phenyl which ia substituted by 

R31, R32 and R33 or pyridyl which is substituted by 

R34, R35, n36 and R37, where 
R31 :i.s hydroxyl. halogen, cyano, C!arbcxyl., tri­

fluoromethyl, 1-4C-alky1, 1-4C-alko:x:y, 1-4C­

alkoxycarbonyl, 1-4C-alkylcarbonyl, 1~4c~alkyl­

carbonyloxy, amino, mono- o:r di-J.-4C-alkylrun.ino 
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or l-4C-alkyl~arbonyla.mino, 

R32 is hydrogen, hydroxyl, halogen., . tri-a.lll:l.:001 

fluoromethyl, 1-4C-alky1 or 1-4C-alkoxy, 

R33 il'J! hydrogen, halogen, 1-4C-a.lky1 or l-4C-

alkoxy, 

R34 is hydroxyl,' halogen, cyano, oa.rboxyl, l'-4C­

alkyl, l-4C-alkoxy, l-4C-alkoxyaarhonyl or 

amino, 

R35 ie hydrogen, halogen1 amino or l~4C-alkyl, 
R..36 ia hydrogen or halogen and 

R3'7 is hydrogen or halogen, 
the salts of these oompoimds, and the N-oxides of the 

pyridines and their salts. 

One embodiment (einbod:i.:rn.s:nt a) of the inve:ntion 

15 are ~ompounde of the formula I, in which 

20 

25 

30 

35 

one of the substituents R1 and R2 is hydrogen, 1-GC­

alkoxy, S-7C-cycloalkoxy, 3N7C-oycloalkylmethoxy1 
ben:e:ylcxy or l-4C-alkoey which :i.a ~oxnpletely or 

partially substituted by fluorine1 and tha other is 
l-4C-alkoxy which is dompletely or partially substi­

tuted by fluorine, and 

R3 is phenyl, pyridyl1 phenyl which is substituted by 

R311 R32 and R33 or pyridyl which is substituted by 

R34, R35, R36 and R37, where 
R31 is hydroxyl, halogen, oyano1 oa:c:'.bo:x:yl, t:ri .. 

fluoromethyl, 1-4C-alkyl, 1-4C-alkcxy, 1-4C­
alkoxycarbonyl, l-4C-alkylcarbonyl,1-4C-alkyl­

oarbonyloxy, amino, mono .. or di-l-4CMalkylamino 

or l-4C-alkyloarbonylamino, 

R.32 
.. 

hydrogen, hydroxyl, halogen, amino, tri-l.8 

fluoromethyl, 1~4C~alkyl or l·4C-alkoxy, 

R33 . hyd:z;-ogen, halogeu, l-4C-alkyl 1-4C-;LS o:r: 

alkoxy, 
R34 ia hydroxyl, halogen, eye.no, carboxyl 1 1-4C­

alkyl, l-4C-alkoxy, l-4C-alkoxycarbonyl or 

am.ino, 

R35 is hydrogen, halogen, amino or 1-4c-alkyl, 

R36 is hydrogen or halogen and 

R37 is hydrogen or halogen, 
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the aa.lta of these oompounds, and the N~o~:i.r3.es of the 

pyridines and their salts, where those oompo"Unds are 

excluded in whioh Rl is 1·4C-alkoxy which is completely 

cir partially substituted by fluorine and R2 :is 3~7c-

5 cyc::loalkoxy. 

10 

15 

20 

25 

30 

35 

A further embodiment (embodiment .b) of the 

invention are compounds of the 

Rl is l-4C-alkoxy which_ is 

substituted by fluorine and 

formula I, in which either 
c::cmpletely _or partially 

R2 is :r:nethoxy, 

or 
Rl is hydrogen, l~6C~alkoxy, 3"7C~cycloalko~, 3·7CM 

cycloalkylmethoxy, benzyloxy o.r 1-4C-alkoxy which is 

R2 

or 

Rl 

R2 

or 

completely o~ partially au.batit~ted by £luori~e and 

is methoxy which is completely or partially 
aiibstituted by fluorine, 

is 3-7C.-cyoloalkoxy, 

benzyloxy and 

3-7C-cycloalkyl:tnethoxy or 

is 1-4C-alkoxy which is completely or partially 

substituted by fluorine, 

Rl ia l~4C~alkoxy which is completely or partially 

substituted by fluorine and 

R2 is 3-7C-cycloalkylmethoxy or benzyloxy, 
and 

R3 is phenyl, pyridyl, phenyl which is substituted by 

R3l, ~32 and R33 or pyridyl which is substituted by 

R34, R35, R36 and R37, where 

R31 · is hydroxyl, halogen, cyano, carboxyl, tri­

flucromethyl, 1-4C-alkyl, 1-4C-alkoxy, l-4C­

alkoxycarbonyl, 1-4C-alkylcarbonyl, l-4C-alkyl­
carbonyloxy, amino, mono- or di-1 .. 4C-alkyla.:mino 

or 1-4C-alkylcarbonylamino, 

R32 is hydrogen, hydroxyl, halogen, amino, tri­

fluoromethyl, 1-4c~alkyl or l-4C-alkoxy, 

R33 is hydrogen, halogen, l-4C-alkyl or l-4c­

alkoxy, 

R34 is hydroxyl, halogen, cyano, oaTboxyl, 1-4C-
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alkyl, l-4C-alkoxy, l-4C~alkoxycarbonyl or 

amino. 

R35 is hydrogen, halogen, amino or l"4C-alk:yl, 
R36 is hydrogen o~ halogen and 

5 R37 is hydrogen or halogenr 

the sa.lts of these compounds, and the N-oxides of the 
py~idinea and their salts. 

l-6C-Alkoxy is a radical whic:h, iu addition to 
the oxygen atom, cootaina a straight-chain or branched 

10 alkyl ~adioal having l to 6 carbon atoms. Alkyl radi~als 
having l to 6 oa:rbon atoms whioh may be mentioned in th.is 
context are, for example, the hexyl, isohexyl (2"methyl­
pentyl}, neohexyl (2,2-di~ethylbutyl), pentyl, isopentyl 
(3~methylbutyl), neopentyl (2,2-dimeth~lpropyl), butyl. 

15 iaobutyl, aeo•butyl, tert•butyl, propyl, isopropyl, ethyl 
and methyl radicala. 

3-7C-C!ycloalkoxy is, for example, cyolopropylo~y, 
oyclobutyloxy, cyolopentyloxy, ~yolohexylo~y and ~yalok 
heptyloxy, of which cyclop:ropyloxy, eyclobutyloxy · and 

20 cyclopentyloxy are preferred. 

3·?C-Cycloalkylmethoxy is, for example, oyclo­
propylmethoxy, ~yclobutylmethoxy, cyclopentylmethoxy. 
cyclohe.xylmethoxy and cycloheptylmetho:x:y, of which 

oyolopropylmethoxy, cyclohutyl:r:nethoxy and cyclopentyl-
25 methoxy are preferred. 

1-4C-Alko~y '\tl'hicb. is completely or partially 

substituted by fluorine is, for exa.znple, the l,2,2-

trifluoroetho:K:y I the 212I'3 I 3 I 3 ,.pentaf1UO!'Opr0p0xy r the 
perfluoroethoxy and in particular the 1,1,2,2-tetra-

30 fluoroethoxy, the trifluoromethoxy, the 2,2,2-trifluo~oN 
ethoxy and the difluoromethoxy radical. 

Halogen within the meaning 0£ the present inven­
tion is bromine, chlorine and fluorine. 

1-4C-Alkyl is a straight-chain or branched alkyl 
35 radical having 1 to 4 carbon ato:ms. E:x:am:ples are the 

butyl, isohutyl, se~-butyl, tert-butyl, propyl, 
isopropyl, ethyl and methyl radicals. 

l-4C~Alkoxy is a radical which, in addition to 
the oxygen atom, contains one of the abovementioned 1-4C-
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alkyl radicals. ~~amples a~e the methoxy- and the ethoxy 

radicals. 

1-4C-Alkoxycarhonyl is a carbonyl group to which 
one of the above:cnelttioned l-4C-alkoxy radicals is bonded, 

5 Examples a.re the methoxycar:bonyl (CH30-CO-) and the 

ethoxycarhonyl radical (Cn3CH2o-co-). 
1~4C-Alkylcarbonyl is a carbonyl group to which 

one of the abovfm!entioned 1-4C-alkyl radicals is bonded. 

An exeunple is the aoetyl radical {CH3CO-} • 

10 l-4C-Alkylearbo~yloxy radicals contain, in 

15 

addition to the oxygen atom, one of the abovementioned 
l-4C-alkylcarhony1 radieals. An exa:mple i~ the a~eto~ 

radical {CH3CO-O-). 

Mono- or di-l-4C-alkylamino radicals are, for· 

example, the methyl amino, the dimethylamino and the 

diethylamino radicals. 

A 1-4C-alkylcarbonyla..m.ino radical is, for 

example, the aaeta:m.ido radical {-NH-CO-CH3 ) • 

Exempl..:i.:ry phenyl radi<:!a.ls substituted by R3l, R32 

20 and R33 are the radicals 2-acetylphenyl, 2-aminophenyl, 

2-bromophenyl, 2-chlo~ophenylJ 2,3-dichlorophenyl, 2,4-

dichlorophenyl, 4-diethylamino-2-methylphenyl,4-bromo-2-
trifluoromethylphenyl, 2-earbo:xy-5-chlorophenyl, 3,5" 

dichloro-2-hydroxyphenyl, 2-bromo-4-carbcxy-S~hydroxy-

25 phenyl, 2,6-dichlorophenyl, 2,5-diehlorophenyl, 2,4,6-

trichlorophenyl, 2,4,6-trifluorophenyl, 2,6-dibrom.o­

phenyl, 2"oyanophenyl, 4-oyano-2-fluorophenyl, 2-fluoro­

phenyl, 2,4-difluorophenyl, 2,6wdifluorophenyl. 2uchloro-
6-fluorophenyl, 2-hydroxyphenyl, 2-hydxo:x:y~4-metboxy-

30 phenyl, 2,4-dihydroxyphenyl, 2-methoxyphenyl, 2,3-di­
methoxyphenyl, 2,4-dimethoxyphenyl, 2,5-dimethoxyphenyl, 

2-dimethylaminophenyl1 2-methylphenyl, 2-chlo~o~6-methyl~ 

phenyl, 2,4-dimethyiphenyl, 2,6-dimetbylphenyl, 2,3~ 

dimethylphenyl, 2-methoxycarbonylphenyl, 2-trifluoro-

35 methylphenyl, 2, 6-dichloro-4-methoxyphenyl, 2, 6-dichl.oro-

4-cyanophenyl, 2,6¥dichloro~4-aiuinophenyl, 2,6-diohloro-

4-methoxycarbonylphenyl, 4-acetylamino-2,6-dichlorophenyl 

and 2,6-dichloro-4-ethoxyoarbonylphenyl. 
Exempla:i:y py:r:idyl radicals substituted by R34, 
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R35, R36 and R37 are the radicals 3,5-dichloropyrid-4-yl, 
2,6"diaminopyrid-3-yl, 4-a.minopyrid-3-yl, 3Mmethylpyrid-
2-yl, 4-methylpyridw2-yl, 5-hydroxypyrid-2-yl, 4-chloro­
pyrid-3-yl, 3-chloropyrid-2-yl, 3hohloropyrid-4-y1, 

S 2-chloropyrid-3-yl, 2,3,5,6-tetrafluoropy~id·4~yl, 3,5-
diohloro-2,6-difluoropyrid"4-yl, 3,S~dibromopyrid-2-yl, 

3,5-dibromopyrid-4-yl, 3,5-dichloropyrid-4-yl, 2,6~ 

dichloropyrid-3-yl, 3,5-g.imethylpyrid-4-Y.l, 3-ohloro~ 

2,5,6-trifluoropyrid-4-yl and 2,3,5-trifluoropyrid-4-yl. 
10 Suitable salts for compounds of the fo:t'"l'mlla I -

depending on substitution - are all acid addition salts, 
but i~ particular all salts with bases. Partiaular 
mention may be made of the pharmacologically tolerable 
inorganic: and organia acids and bases customarily used in 

15 pharmacy. Pharmacologically intole~able salts, which can 
be obtained, fo~ example, as process products during the 
preparation of the oompounds according to the invention 
on an induat~ial scale, are converted i~to pharma­
cologically tolerable sa.lta by processes known to the 

20 person skilled in the art. Those auital:>le are1 on the one 
hand, water-soluble a.Ild water-insoluble acid addition 
salts with acids suoh as, for example, hydrochloric acid, 
hydrobromic acid, phosphoric acid, nitric acid, sulphuric 
acid, acetic acid, citric acid,'D-gluconic acid, benzoic 

25 acid, 2-(4-hyd:i:oxybenzoyl)benzoic acid, butyric acid, 
sulphosa.licylic acid, maleic acid, laurir::! acid, malic 
acid, fumaric acid, suceinic acid, oxalio acid, tartaric 
acid, embonia acid, steari~ acid, tolueneeulphonic acid, 
methanesulphonic acid.or 3-hydroxyN2~naphthoic acid, the 

30 acids being employed in salt preparation - depenAing on 
-whethe:i: a mono- or polybasic acid ia concerned and 
depending on which salt is desired - in an equi:rnola:r 

quantitative ratio or one di£fe~:i.ng therefrom. 
On the other hand, salts with bases are especial-

35 ly also suitable. Examples of basic salts are lithium. 
sodium, potassium, calcium, ~luminium, magnesium, tita­
nium, ammonium, meglumi:ne or guanidinium salts, here, 
too, the bases being employed in salt preparation in an 
equimolar qua.~titative ratio or one differing theref~om. 
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Compounds of the f o:t:m.ula I to be emphasized are 
those in which 
one of the suhstituents Rl and R2 is 1-4C-alkoxy, 3-5Cw 

cyc::loa.lkoxy, 3-5C-cycloe.lkylmetho:x:y, benzyl04;r or 
5 l-4C-alkoxy which is completely or partially suhsti­

tuted by fluorine, and the other is l-4C·alkoxy 
which. is completely or partially substituted by 
fluo:t'ine, and 

10 

1.!5 

20 

R3 is .phenyl, pyridyl, phenyl substituted by R3l, R32 
and R33 or pyridyl substituted by R34, R35, R36 and 
R.37, where 
R:31 is halogen, eyano, cia.:i:bogyl, 1~4C-alkyl, l-4C!-

alkoxy or 1-4C-alkoxyoarbonyl, 
R32 is hydrogen, halogen, J. .. 4C·alkyl or l-4C-

alkoxy, 
R33 is hydrogen, halogen, 1-4C! .. alkyl or l-4C-

alkoxy, 
R34 is halogen or 1·4C-alkyl, 
R35 is hydrogen or ha.loge:c., 

R36 is hydrogen or halogen and 
R37 is hydrogen or halogen, 

the salts of these oompounds, and the N-oxides of the 
pyridines and their salts. 

Compounds Qf the formula I of e..mbodiment a which 
25 are to be emphasized are those in which 

one of the substituents Rl and R2 is l-4C-alkoxy, 3-SC­
cycloalkoxy, 3-5C~cycloalk.ylmetho~-y, ben:z::yloxy or 
1-4C-alkoxywhioh is completely or partially substi­
tuted by fluori:o.e, and the other is 1-4C-alkoxy 

30 which is completely or partially substi.tuted by 
fluorine, and 

35 

R3 ia phenyl, p~idyl, phenyl substituted by R31, R32 
and R33 or pyridyl substituted by R34, R35, R36 and 
R37, where 

R31 ie halogen, oyano, oarboxyl, l-4C-alkyl, 1-4C-
alkoxy or 1-4C-alkoxycarbonyl, 

R32 is hydrogen, halogen, 1-4C-alkyl or 1~4C­

alkoxy, 

R33 is hydrogen, halogen, l-4C~alkyl or 1-4C-
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alkoxy, 

R34 is halogen o:r l-4C-alkyl, 
.R.35 is hydrogen or halogen, 

R35 is hydrogen or halogen a.nd 

R37 is hydrogen or halogen, 

the salts of these compounds, a.nd the N~oxides of the 

pyridines a.nd their aal ta, where those compounds are 

excluded in which Rl is 1-_4C"alkoxy which ~s completely 

or partially substituted by fluorine and R2 is 3-SC-

10 cycloalkoxy. 

15 

20 

25 

30 

35 

Compounds of the :formula 'I of embodiment b which 
are to be emphasized are those in which either 

Rl is 1 .. 4c-alkoxy which is completely or partially 

substituted by fluorine and 

R2 is methoxy, 
or 

Rl is l-4C-alkoxy, 3-SC-~ycloalkoxy, 3-5C-~yeloalkyl· 

methoxy, benzyloxy or 1·4C-alkoxy which is complete­
ly or partially substituted by fluorine and 

R2 

or 

Rl 

R2 

or 

is methoxy which is completely or partially 

substituted by fluorine, 

is 3w5C-cyoloalko:x:y, 

benzyloxy and 

3-SC-~yclcalkylmetho:x:y or 

is 1-4C-alkoxy whi~h is completely or pa:i:-tia.lly 

substituted by £luorine1 

Rl is l-4C-alkoxy which is ~ompletely or partially 

substituted by fluorine a~d 

R.2 ia 3-'5C-cycloalkylmetho:x:y o:r ben::e:yloxy 

and 

R3 is phenyl, pyridyl, phenyl substituted by R31, R32 

and R33 or pyridyl substituted by R341 R35, R36 and 
R37, where 

R31 ia halogen, cyano, carboxyl, l-4c~alkyL lw4C-

alkoxy or 1-4C-alkoxycarbonyl, 
R32 is hydroge.n 1 halogen, 1-4C-alkyl or l-4C-

alkoxy, 

R33 is hydrogen, halogen, 1-4C-alkyl or l-4C-
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R34 

R35 

R36 

R:37 

alkoxy, 

is halogen or l-4C-alkyl, 

is hydrogen or halogen, 

is hydrogen or halogen and 

is hydrogen or halogen, 

l?CT/EP94/02159 

of these oompou.nds, and the N-oxidss of the 

pyridines and their salts. 

the salts 

Com.pounds of the fQ:rmula J: wh:ich ar~ particular1y 

to be ~phasized are thoae "in which 

10 one of the substituents Rl and R2 is l·4C"alko:>ey, 3-5C­

cycloalkoxy, 3-sc .. oyoloalkylmethoxy, be:nzyloxy or 

l-~C-alkoxy whi~h is ~ompletely or partially s'l.?.beti· 

tuted by fluorine, and the other is l-4C-al.koxy 

which is completely or partially substituted by 

15 

20 

:fluorine, and 

R3 is 2-bromophenyl, 2,6-diohloro-4-ethoxycarbonyl­

phenyl, 2,6-d:Unethoxyphenyl,4-cyano-2-fluorophenyl, 

2,4,6wtrifluorophe.nyl, 2-chlorou6-methylphenyl, 2,6-

d.imethylphenyl, 2, 6 -d:i.f l uorophenyl, 2, 6-d.ichl-oro .. 

phenyl, 3,5-dieblo~opy~id-4-yl, 3-methylpyrid-2-yl, 
2-~hloropyrid-3-yl, 3,5-dibromopyrid"2~yl, 2,3,5,6-

tetrafluoropyrid-4-yl, 3-chloro-2,S,o-trifluoro­
pyrid-4-yl, 3,S-dioblo~o"2,G-difluoropyrid-4Myl or 

2,6-dichloropyrid-3-yl, 

25 the salts of these com.pounds, and the N-oxides of the 

pyridines and their salts. 

Compounds of the formula I of embodiment a which 

are particularly to be emphasized are those in which 

one of the substitue.nta Rl and R2 ia l-4C-alko.x:y, 3-SC-

30 cycloalkoxy, 3"5C-cycloalkylmethoxy, benzyloxy or 

l-4C-a.lkoxy which :i.s completely or partially suh,e:ti­

tuted by fluorine, a11d the other is 1-4cftalkoxy 
which is completely or partially substituted by 

fluorine, and 

35 R3 ia 2-bromophenyl, 216-dichloro-4-ethoxycarbonyl­

phenyl, 2,5-dimethoxyphenyl,4-cyano~2"fluorophenyl, 

2,4,6-trifluoropheDyl,2-chloro-6-methylphenyl,2,G­

dimethylphenyl, 2,6-d.ifluorophenyl, 2,6-dichloro­

phenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-yl, 
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2-chlo~opyrid·3~yl, 31 5-dibromopyrid-2-yl, 2,3,5,5-

tetra£1uoropyrid-4-y1, 3-chlorc-2,S,6-trifluoro­

pyrid-4-yl, 3,5-dichloro-2,S-di£1uoropyrid-4-yl or 

2,G-diohloropyrid-3-yl, 

S the salts of these oompounds, and the N-oxidas of the 

pyridines and their salts 1 where those ao:mpounde are 

excluded in whioh ~l is l-4C-alkoxy which is completely 
or partially substituted _by fluorine and R2 is 3-Sc­

cyoloalkoxy. 

10 

15 

20 

25 

30 

35 

Compounds of the formula I of embodiment b whi.eh 

are part;i.oularly to be emphasized are those i:o. whi~h 

either · 

Rl is J.-4C-al1':.o:icy whi1::1h is completely or partially · 

aubatituted by fluorine and 

R2 is methoxy, 

or 
Rl ia l·4C-alkoxy, 3-SC-cyoloalkoxy, 3-5C-eyoloalkyl~ 

methoxy, benzyloxy or 1~4C-alkoxy which is oomi;>l'ete­

ly or partially substituted by fluorine and 
R2 

or 

Rl 

R2 

or 

is methoxy which is completely or partially 

substituted by fluorine, 

is 3-5C-c:yc:loalkoxy, 3~5C-cycl.oalkylmethoxy or 

benzyloxy and 

is 1-4C-alkoxy which :Ls completely or partially 

substituted by fluo~ine, 

Rl is 1-4C-a.lko:x:y which is completely or partially 

substituted by fluorine and 

R2 is 3:sc-eycloalkylmethoxy or benzyloxy and 

R3 ie 2-bromophenyl, 2t6-dichloro-4-ethoxycarhonyl­

phenyl, 2 1 6-dimetho2yphenyl,4-cya.no-2-fluorophenyl, 

2,4,6-trifluorophenyl, 2-chloro-6-methylphenyl, 2,6-

dimethylphenyl, 2,6-difluo~ophenylz 2,6-dichloro­

phenyl, 3, 5-dichlo:ropyrid-4-yl, 3 -methylpyrid-2.-yl, 

2-cbloropyrid-3wyl, 3,5-dibromopyrid-2-yl, 2,3,5,6-

tetrafluoropyrid·4-yl, 3-chloro-2,5,6-trifluoxo­

pyrid-4-yl, 3,5-dichloro-2,6-difluoropyridw4-yl or 

2,6-dichlorcpyrid-3-yl, 
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the salts of these COll'J.pOUPda, and the NNoxides of the 
pyridines and their salts. 

Pref erred compounds of the formula I a~e, on the 
one hand, those in which 
Rl 

R2 

is difluoromethoxy, 

is methoxy, ethoxy, isopropoxy, isobutoxy, cyclo~ 

pentylo:icy, eyclopropylmetho~, cyalobutylmethoxy, 
difluoromethoxy or 2,2,2-tri£luoroethQxy and 
is 2-bromophenyl, 2;5-dichloro-4-ethoxycarhonyl~ 

phenyl12 1 6-dimsthoxyphenyl,4-cyano-2-fluorophenyl, 
2,4,6-trifluorophenyl,2-ohloro-5-methylphenyl, 2,6-

dim.ethylphenyl, 2,5-d.i~luo~ophenyl, 2*G~dichlcro­

phenyl, 3,S~oichloropyrid-4-yl~ 3~methylpyrid-2-yl, 
2-ahloropyrid-3-yl, 3,5-dihromopyrid-2-yl, 2,3,5,6M 
tetrafluoropyrid-4-yl, 3-chlo~o-2,5,5~trifluoro­

pyrid-4-yl, 3,5-dichloro-2,G-difluoropyrid-4-yl or 
2,6-dichloropyrid-3-ylr 

the salts of these compounds, a~d the N-o~ides cf the 
pyridi~ea and their salts, 

20 Preferred compo'U.llds of the formula I are, on the 

25 

30 

other hand, those in which 
Rl 

R2 

R3 

is methoxy, n-propoxy, n-butoxy, cyclopropylmethcxy 
or 2,2,2-trifluoroethoxy, 
is difluoromethoxy a:n.d 
is 2-bromophenyl, 2 1 G-dichloro-4~ethoxycarbonyl­

phenyl, 2,6-dimethoxyphenyl, 4-cya~o-2-fluorophenyl, 
2,4,6-trifluorophenyl,2-chloro-6-methylphenyl, 2,6-
dimethylphenyl, 2,6-difluorophenyl, 2~o-di~hloro­

phenyl, 3,5-dichloropyrid-4-yl, 3-metbylpyrid-2-yl, 
2-chloropyrid-3-yl, 3,SNdibromopyrid-2-yl, 2,3,5,6-
tetrafluoropyrid-4-yl, 3-chloro~2,S,6Rtrifluoro­

pyrid-4-yl, 3,5-dichloro-2,G-difluoropyrid-4-yl or 
2,6-dichloropyrid-3-yl, 

the salts of these compounds, and the N-oxidea of the 
35 pyridines and their salts. 

Pref erred compounds of the f onnula I of embodi­
ment a are, on the one hand, those in which 
Rl is difluorometho~-y, 
R2 is methoxy, ethoxy, iaopropo~:t, iaobutoxy, cyclo-
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propyllnethoJ(:jf, cyclohutyil\ethoxy, difluoromethoxy or 
2,2,2-trifluoroethoxy and 

R3 is 2-bromophenyl, 2,6-dichloro-4-ethoxycarbonyl­
phenyl, 2,6-dimethoxyphenyl, 4-oyano-2-fluorophenyl, 
2,4,6-trifluorophenyl,2-chloro-6-methylphenyl,2~6-

dimet.hylphenyl. 2,6-difluorophenyl, 2,6-dichloro­
phenyl, 3,S·diohloropyrid~4-yl, 3~methylpy;t"id¥2~yl, 
2-c:!hloropyrid~J .. yl, 3.t..5 .. dibromopyrid-2 ... yl, 2,3, 516"' 
tetrafluoropy•id-4-yl, 3-chloro-2,5,6-trifluoro-
pyrid-4-yl, s,5-dichloro-2,G-difluoropyrid-4-yl or 
2,6-diohloropyrid-3-yl. 

the salts of these compounds, and the N~oxides of the 
pyridines and their salts. 

Preferred compounds of the formula I of embodi-
15 ment a are, on the other hand 1 those in which 

20 

25 

30 

35 

Rl is methoxy, nwpropoxy 1 n-butoxy, cyclopropylmethoxy 

R3 

or 2,212-triflucroeth0Joty1 
is difluoro:rn.ethoxy and 
is 2-bromophenyl, 2~6-dich1oro-4-ethoxyoarbonyl­

phenyl12,6-d:i.m.ethoxyp~enyl, 4-eyano-2-fluorophenyl, 
2,4,6-trifluorophenyl,2-chloro-6-methylphenyl,2,6" 
dimethylpbenyl, 2,6-difluorophenyl, 2,6-dichlorow 
phenyl, 3,5-diohloropyrid-4-yl, 3-methylpyrid-2-yl,· 
2-chloropyrid-3-yl, 3,5-dihromopyrid-2-yl, 2,3,5,G­
tetrafluoropyrid-4-yl, 3-chloro-2,5,G-trifluoro­
pyrid-4~yl, 3,5-diohloro-2,5~difluoropyrid-4-yl or 
2,5-dichloropyrid-3-yl, 

the salts of these compounds, and the N-oxides of the 
pyridines and their salts. 

Preferred compounds of the formula I of embodi­
ment b are, on the one hand, those in which 
Rl is difluoromethoA7, 

R2 is methoxy, oyolopropylmethoxy, cyolobutylmethoxy or 
difluoromethoxy and 

R3 is 2-hromophenyl, 2,6-dichloro-4-ethoxycarbonyl­
phenyl, 2, 6-dimethoxyphe:nyl, 4-cyano-2-fluorophe"n¥1, 

2,4,6ktrifluorophenyl, 2-chloro~6~methylphenyl,2 1 6-
dimethylphenyl, 2,6~difluorophenyl, 2,6Mdichloro­
phenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-yl, 
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2-chloropyrid-3-yl, 3,5-dibromopyrid-2-yl, 2,3~516-
tet~afluoropyrid-4-yl, 3~chloro-2,5,6-trifluoro­

pyrid-4-yl, 3,S~diohloro-2,6-difluoropyrid~4-yl o~ 

2,6-dichloropyrid-3-yl~ 

5 the sa.l ts of these compounds, and the N .. oxides of the 
pyridines and their salts. 

lO 

15 

20 

Preferred compounds of the formula I of emhodi· 
ment b are, on the other ~nd1 those in whi_c:h 
Rl is metho~"Y, nwpropoxy, n-butoxy, ~yolopropylmethoxy 

or 21212-trifluo~oethoxy, 

R2 is difluorometho~'Y and 
R3 is 2-hromophenyl, 2,5-dichloro-4-ethoxycarbonyl­

phenyl, 2,6-d.imethoxyphenyl,4-cyano-2-fluorophenyl, 
2,4,6-trifluorophsnyl, 2Mohloro-6-methylphenyl, 2,6-
dimethylphenyl, 216wdifluorop~enyl, 2,6-dichloro­
phenyl, 3, 5-dichlo:ropyrid-4-yl, 3-methylpyrid-2·~yl .. 

2-chloropyrid-3-yl, 3,S-dibromopyrid·2-yl, 2,3,5,6-
tetrafluoropyrid-4-yl, 3-~hloro-2,5,6-trifluoro~ 

pyrid-4-yl, 3,5-diohloro~2,6-difluoropyrid-4-yl or 

2,6-dicbloropyrid-3-yl, 
the salts of these compounds, and the N-o~ides of the 
pyridinea and their salts. 

The invention further relates to a ~rocess for 
the preparation of the compounds of the formula. I and 

25 their salts, and of the N-oxides of the pyridines and 
their salts. The process is characterized in that ~om­
pounds of the f.o:rmula II (see en~losed formula sheet}, in 
which Rl and R2 have the meanings indicated above and X 
is a suitable leaving group.. a:i:-e reac:ted with amines 

30 R3-NH2 , and in that, if desired, compounds of the for­

mula I obtained are then converted into their salts 
a::o.d/or pyridinea obtained are ~onverted into the N-oxides 
and, if desired, then into the salts, or in that, if 
desired, salts of the compounds of the formula I obtained 

35 are then converted into the free compounds. 
The person skilled in the ~~t is familiar with 

aui table leaving groups X on the basis of hia expert 

knowledge. For example, aui table ac:!.d halides of the 
formula II (X=Cl or Er) are used aa atarting materials. 
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Otherwise, the reaction is ~arried out, for example, as 
described in the £ollowin~ examples or i:n a. matlller 

£amiliar per se to the ~erso~ skilled in the art {e.g. as 
described in the I~terna~ional Patent Application 

\ 

WO 9.2/12961) • 

The N-oxidation is ck~ried out in a manner like­
wise familiar to the person ~illed in the a.rt, e.g. with 

the aid cf m~ohloropero:iicybenfoic aoid in dichloromethane 
at room temperature. The peJt'son skilled in the art is 
familiar with the reaction oohditions which are necessary 
for carrying out the process! on the basis of h:i.s expert 

' 
knowledge. 

The suhstane!es aeeokding to the invention are 
isolated and purified in a .Janner known per se, e.g. by 

distilling off the solvent ~ vacuo and recrystallizing 
the residue obtained from a suitable solvent or subject­
ing it to one of the cuatoina.J purification :methods, such 

I as oolUll'n chromatography on a suitable support material. 
I 

Salta are obtained ~y dissolving the free ·com-

pound in a suitable solvent, ~.g. in a chlorinated hydro­
ca~bon, such as methylene c~loride or chloroform, or a 

low molecular weight ali~hatir al~ohol {ethanol, isoprop· 
anol) which contains the d~aired acid or. base, or to 

which the desired acid or bare is then added. The ~alts 
are obtained by filtering, repreoipitat:lng, precipitating 

• 
with a non-solvent for the addition ~a1t o~ by evapo~at~ 

ing the solvent. Salts obtkined can he oo:nve:rted by 

basification or by aaidifyihg into the free compounds 
I 

which, in turn, can he con-&erted into salts. In this 

manner, pharmacologically ~on-tolerable salts can be 
converted into pharmacologic~lly tole~able salts. 

The compounds of thJ f orrnula II and the a.mines 
I R3-NH2 are known, o:r: can be P.repa:red in a known manner. 

The following examplbs illustrate the invention 
! 

in greater detail, without r~stricting it. The compounds 

according to the invention an~ the starting ~ompound~ can 

be prepared in a manner anaiogous to that described in 
the examples. 

/ 
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E:x:al!!plea 

Final products 

l. N-(3,5-Dichloropyrid-4-yl}-4-difluorometho~y-3-

:methoxybenza.mide 

5 6.0 g of 4-difluoromethoxy-3-metho:r.ybenzoio aoid 
are heated at reflux in 40 ml of toluene with 19.6 g of 
thionyl chloride until the_evolution of ga~ is co~plete. 
The solution is evaporated· to dryness in vacuo and the 
residue is dissolved in about 60 m1 of dry tet:rahydro-

lD furan. This solution is added dropwise at 1s~20°c to a 

suspension - prepared from 4.Sl g of 4-antino-3,.5-dichloro­

pyrid:i.ne and 2. 0 g of sodium hydride (80% strength in 

mineral oil) i.n GO :ml of dry tetrahydrof'l.l:r:a.n - with 

stirring and cooling. Afte~ stir~ing for one hour, the 
15 re.action mixture is acidified to :pH 2 with 1 N hyd:ro­

chlorie acid, the toluene/tetrahydrofuran phase is 

separated off and the aqueous pha.se is extracted a 

further 2 times with ethyl acetate. The oo:mbined orga.ni~ 
phases are washed with saturated sodium hydrogen carbo~-

. 20 ate solution and water, dried over aodiu.:m aulphate and 
evaporated in vacuo. The residue is crystallized from 

isopropanol. Yield 5.8 g (58.6% of theory) of the title 

co.i:npoun.d of m.p. 170°C. 
Starting from the starting ~o:mpou:.nds described 

25 below, reaction of the approp~iate ban~oic a~ids with 4M 

a.mina-3,5-dichloropyridine, 4-a.mino-3t5-di~hloro~216~ 

difluoropyridine1 2,6~dichloroaniline, 2,S-dimethyl~ 

aniline, 3-amino-2-chloropyridine, 2-aminow3,S~dibromo­

pyridine, 4-a.m.ino-2,3,5,5-tetrafluoropyridine, 2,4,6-
30 trifluoroanilipe, 2,6-dichloro-4-etho:xycarbonylanili.ne, 

2, 6'bdifluoroaniline, 2-bro:moaniline, 2-ehloro-6-methyl­

aniline, 2-methylaniline 1 4-amina-3-chloro-2,5,6-tri~ 

fluoropyridine or 2~amino .. 3wmethylpyridine analogously to 

Example 1 gives the final products described below: 

35 .2 • N-(3,5-Dichloropyrid-4-yl}-3,4-bis-difluoro~ethoxy­

benzamide {m.p.: 134°C) 

This Sheet Has Been Replaced 

1111111111111111111111111 



[ RECEIVED 02/BG 1a:qq 1996 AT 535qaGq PAGE 18 (PRINTED PAGE 18) ] 
NR.769 S.18/42 6.FEB.1996 11:35 BYK GULDEN Pr:!TENTE & Mr:!RKEN 

5 

10 

WO 95/01338 - 16 - l?CT/EP94/02169 

3. N-(3,S-Dichloropyrid-4~yl)~3-cyclobutylmethoxy-4-

difluor~ethoxyben~atnide {m.p.: l55°C) 

4. N-(3,5-Dichloropyridu4-yl)-3-cyolopentylo~y-4-di­

fluoromethoxyben£amide (m.p.~ l28.5-l29°C) 

s. N-(3,5-Dichloropyrid-4-yl)-3-eyelopropyl~etho:xy-4-

difluoromethoxybenzamide (m.p.~ 15B°C} 

S. N-(3,5-Dichlor¢-2,6-difluoropyrid-4-ylj-3-difluo~o­

methoxy-4-methoxyhen~a.ta.i~e {ro.p.: 218°C) 

7. 

e. 

N-(2~6~Diahlorophenyl)-3-difluoromethoxy-4-methoxy-. 

benza.mide (m.p.: 164°C) 

N-(2,6-D:i.methylphenyl)·3-difluoromethoxy-4-methoxy­

benzamide {m.p.: 154°C) 

9. NM(2-Chloropyrid-3-yl)-3wdifluoromethoxy-4-metho.xy­

benzamide (m.p.: l65°C) 

15 10. N-{3,5-Dibromopyrid-2Myl)w3"difluorometbo~y-4-

methoxybenzamide {m.p.: 143°C) 

11. N-(3,5~0ichloropyridu4-yl)-3-difluoromethoxy~4-

metho~benzamide (m.p.; 17B°C) 

12. N-(3,5-Dichloropyrid-4·yl)·3~difluoromethoxy-4-

20 propoxybenzamide {m.p.: 159°C) 

13. N-{3,S-Dichloropyrid-4-yl)-3-ethoxy-4-difluorometh­

oxyhenza:mide {m.p.~ l34°C} 

14. N-(3,5-Pichloropyrid-4-yl}-benzyloxy-3-d:i.~luor.ometh­

oxybenzamide (~.p.: l52°C) 

25 15. N-(3,5-Dichlorcpy:rid-4-yl)P4•butoxy~3-difluorometh­

oxybenzamide (m.p.: 146°C} 
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16. N-{3,5-Dichloropyrid-4-yl)·4~cyolopropylmethoxy-3-

difluoromethoxyben~a.mide (~.p.: 159°0) 

17. N-(3,SMPiohloropyrid-4-yl)-4-difluoromethc~-y-3-(1¥ 

methylethoxy)be~zamide (m.p.: 99.5°C) 

5 18. N-(3,5-nichloropyrid~4-yl)M4Mdifluoromethog;y-3-

(2,.2,2-tri.fluoroethoxyJbenza:mide (m.p •. : 147 "C} 

19. N-(3,S-Dichloropyrid-4-yl)-4-difluo~omethoxy~3-{2-

~ethylpropoxy)henzamide (m.p.: 153°C} 

20. N-(2,3,5,6-Tetrafluoropyrid·4~yl)M4-difluoromethoxy-

10 3-methoxybenza.mide (m.p.: l46°C) 

21, N~(2,4,6-Trifluorophenyl)-4-difluoromethoxy-3-

me~hoxybenzamide {m.p.: 145°C) 

22. N-(2,6~Pichloro-4~ethoxyearhon~lphenyl)-4-difl~oro­

methoxy-3-metho!lt'Y'henzamide (m.p.: l76°c) 

15 23, NN(2,6-Dichlcrophenyl}-4-difluoromethoxy•3"methoxy­

benzamide (m.p.: l86°C) 

24. N-{2,6~Diflurophenyl}-4-difluoromethoxyw3~methoxy­

benzamide (m.p. 139°C) 

25. N-(2,6"Dimethylphenyl)-4-difluoro:metho:iqr-3~methoxy-

2D benzamide {m.p.: 143bC) 

26. N-{2-Bromophenyl)-4-difluoromethoxy-3-methoxybenz­
amioe (m.p.: 121°c} 

27. N-(2-Chloro~6wmethylphenyl}-4-difluc~omethoxy-3-

metboxyhenzcunide (m.p.: 144°C) 

25 28. N-(2-Chloropyridw3-yl}-4-difluoromethoxy-3Mmethoxy­
benzamide {m.p.: l37.5°C} 
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29. N-{2-Methylphenyl}-4-difluor0lll.ethoxy-3~methoxybenz­

a:nide (m.p.: 125°C} 

30. N-(3,5-Dibromopyrid-2-yl)-4-difluoromethoxy-3-
methoxybenza.mide {m.p.: 141°C) 

5 31. N¥{3,5-Dichloro-2,6-difluoropyrid-4-yl)-4-difluoro­
methoxy-3-methoxyben~~ide {m.p.: 174~C) 

32. N-(3-Chloro-2~5,6-trifluoropyrid-4-yl)-4-difluoro­

methoxy-3-metho~-yben~an'!.ide (m.p.: 14l°C) 

33. N-(3-Methylpyrid-2-yl)-4-difluoromethoxy-3-methoxy~ 

10 benza.mide (m.p.; 96°C} 

Starting compounds 

A. 4-Di£luorometho.xy-3·metho~enzoio acid 
A solution of ? . 3 g of SO% sl:.re..11.gth sodium 

chlorite in 15 ml of wa.te~ is added dropwise with con-
. lS tinuous stirring to a mixture of 10.0 g of 4wdifluoro­

methoxy-3-metho"'--ybe:nzaldehyde, 6. 5 g of sulpha:mia acid 
and 50 ml of glacial acet:Le acid. The internal 
temperature is kept between ~O and 3S°C by ~ooling with 
ice water. After dropwise addition is complete, the 

:2 O mixture is stirred for a further 1 h and then diluted 
with water. The precipitated 4-difluoromethoxy~3·methoxy­
benzoic acid is filtered off with suction, washed with 
water, dried in vacuo eynd crystallized from acetonitrile/ 
petrolemn 'ether (b.p, 40°) 2/S. Yield 7.1 g; m.p. l70°C. 

25 

30 

The following benzoio acids a.re obtained 
a.:oalogously: 

3,4-Bis(difluoromathoxy)benzoic acid (m.p.: 104.SgC) 
3-Cyclobutylmethoxy-4-difluoromethoxybenzoic 
(m.p.: 132°C} 

3-Cyclopentyloxy-4-difluoromethoxybenzoic 
(m.p.1 l25.5°C) 

3-Cyclopropylmethoxy~4-difluoromsthoxybenzoi~ 

acid 

acid 

acid 
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{m.p.; 118-119,5°C) 

3-Etho~-4-difluoromethoxybenzoic acid (m.p.: 157°C} 

~-nifluoromethoxy-3-(l-methyl)etho~ybenzoio 

(m.p. : 93 "C} 

at'.!id 

5 4-nifluo+ometho~-3-(2,2,2-trifluoroetho~y)benzoic acid 

(IU.p.: 109°C) 

3-DifluorOl'netboxy-4-metho!Xybenzoio a~id (~.p.: 1?8°C) 

3-Difluoromethoxy-4-propoxybenzoia acid {m •. p.: 148 °C} 

4-Ben~yloxy-3-clifluoromethoxybe:n.~oic acid (m.p.: 169°C} 

10 4-Butoxy·3-difluorometho:ic:ybe~~oic acid (m.p.: 136°C) 

4-Cyclopropylmethoxy-3-difluoromethoxybenzoic acid 

(m.p.; 150°C} 

B. 4-Di£1uoromethoxy-3-methoxybenzaldeh~de 

Chlorodifluoromethane is introduced into a 

15 mixture of 200 g of vauillin, 6.7 g of benzyltrimethyl~ 

ru:rononium chloride, 314 g of 50% strength sodium hydroxide 

solution and 2 litres of dio~ane with vigorous stirring 

for about 2 h. The mixture is then partitioned between 

ioe water and ethyl acetate, the organic phase is separ-

20 ated off, the aqueous phase is extracted twice by stirr­

ing with ethyl acetate, and the combined organic phases 

are dried ove:r magnesium aulphate and concentrated in 

vacuo. To remove unreacted vanillin, the oil is chroma.to­

graphed on neutral silica gel using toluene, After 

.25 evapora.t:i.ng the eluate, 24.9 g of 4-difluor.ometho~N3-

methoxybenzaldehyde a~e obtained as an oil, 

The following ben~aldehydes are obtained 

analogously: 

3-CyolobutylmethoxyY4wdifluoromethoxybenzaldehyde 

30 {:m.p.: 46"C) 

3-Cyclopropylmethoxy-4-difluoromethoxybenzaldehyde (oil} 

4-Difluoromethoxy-3-(l-methyl)ethoxybenzaldehyde {oil) 

4-Difluoromethoxy-3-{2 1 2,2-trifluoroethoxy)benzaldehyde 

(oil) 

35 3,4-Bis(difluoromethoxy)benzaldehyde (oil) 

3-Cyclopentyloxy-4-difluoromethoxybenzaldehyde (oil) 

3-Etho;x:y-4-difluoromethoxybenzaldehyde {oil) 
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4-Difluoromethoxy-3-(2-methylpropoxy)benzaldehyde (oil) 
3-Difluo~omethoxy-4-metho~benzaldehyde (~.p.: 41uc) 
3-Difluoro.methoxy-4-propoxY'benzaldehyde (oil) 
4"Benzyloxy-3·difluo~omethoxybenzaldehyde 

52.5°C) 
l 

4-Butoxy-3-difluoromethoxybe:nzaldehyde (oil) 

(m.p.: 52-

4-Cy~lopropylmethoxy-3-dif[uoromethoxybenzaldehyde (oil) 

Commercial utility 
The compounds aoaord.ing to the invention bave 

10 useful pha:cnacological properties which make them indus­
trially utili~i!hle. Ae cyclic nucleotide phosp~odi-

1 
estera.se (PDE) inhibitors {·specifically of type :!"V) / they · 
are suitable on the one hand as bronchial therapeutics 
(for the treatment of airWa.y obstructions on account of 

15 their dilating aotion but also on account 0£ th.e:i.;:; 
respiratory rate- o~ ~espi~~to.ry drive-increasing 
action), but on the other hand especially for the treat­
ment of diso:l:'ders, in parti~ular of an infla.nnn.atoey 
nature, e.g. of the airways {asthma prophyla.xia), of the 

20 skin, of the intesti~e, of the eyes ru!d of the joints1 
whi~h are mediated by mediators such as histamine, PAF 
(platelet-a~tivating factor), arachidonic acid 
derivatives such aa leukotrienes and prostaglandins, 
aytokinea, interleukins r~~l to XL-12, alpha-, beta- and 

25 ganuti.a-interf eron, tumour n~crosia factor (TNF) or oxygen 
free radicals and proteases. In this context, the 
compounds according to the ;invention a.re distinguished by 
a low toxicity, a good entera.l absorption (high bio­

availability), a la~ge therapeutic b~eadth and the 
30 absence of ~igni£icant aide effects. 

On account of the!Lr PDE-inhibiting properties, 
the compounds according to: the invention oa.n be employed 
in human and veterinary medicine as the:r'apeutias, where 
they oan be used, for example, for the t:i:-eatment and 

35 prophylaxis of the followi~g illnesses: acute and chronic 
{in particular inflammatort and allergen-induced) airway 
disorders of varying origin (bronchitis, allergic hron~ 
chi tis, bro:t1chial asthma).; dermatoses (especially of 
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proliferative, infla:mma.tory and allergic type) such as 

psoriasis (vulgaris)1 toxio and allergio oontact eczema, 
atopic eczema, seborrhoeic eczema, Lichen simplex, 

sunburn, pruritue in the anogenital area, alopecia 

5 areata, hypertrophio soara, discoid lupus erythematosus, 

follicular and widespread pyodermias, endogenous and 

exogenous aone 1 acne rosac::ea and other proliferative, 

inflammatory and allergic ~kin disorders; d~sorders which 

are based on an e~cessive release of TNF and leukot~i-

10 enes, for e.:x:a..:mJ?le disordera of the arthritis type (rheu­

matoid arthritis, rheumatoid spondylitis, osteoarthritis 

and other arthritic conditions), disorders of the immune 

system (AIDS}, types of shock [septic shock, endotoxin· 

shook, gram-negative sepsis, toxic shock syndrome and 

15 ARDS {adult respi:c:-atory distress aynd:i:onte) J and also 

generalized inflammations in the gastrointestinal region 
{Crohn's disease and ul~erative colitis); disorders which 

are baaed on allergic and/or chronic, immunological false 

reactions in the region of the upper airways (phary.nx, 

20 nose) and the adjacent regions {paranasal sinuses, eyes), 

such as allergic rhinitis/sinusitis, chronic 

rhinitis/sinusitis, allergic conjunctivitis and also 

nasal polyps; bu~ also disorders of the bea~t which can 

be treated hy PDE inhibitors, such as cardiac insu££i-

2S ~ieney, or diaorde~a whi~h can be t~eated on account of 

the tiasue•relaxant action of the PDE inhibitors. such as 

colics of the kidneys and of the ureters in don:nection 
with kidney stones; 

The invention further relates to a method £or tbe 

30 treatment' of mammals, including h'Umana, which are suffer­

ing from one of the abovementioned ~llnesses. The method 

is characterized in that a therapeutiC!ally active and 

pha:r.macologioally tolerable a.mount of one or more of the 
compounds according to the invention is ad.ministered to 

35 the ill mammal. 

The invention further relates to the compounds 

according to the invention for use in the t:reatment 

a:JJ.d/or prophylaxis of the illneaaea mentioned. 

The invention also relates to the use of the 
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compounds according to the invention for the production 

of medicaments which are employed for the treatment 

and/or prophylaxis of the illnesses mentioned. 

The invention furthermore relates to medicaments 
5 for the treatment a:tid/or prophylax:i.a of the illnesses 

mentioned 1 which contain one or more of the compounds 

aocording to the invention. 
'rhe medicaments a~e prepared by pr?cesses whioh 

are known per ae and familiar to the person skilled in 

10 the art. As medioaments1 the compounds a~oording to the 

invention (= active compounds) are either employed as 

such, or p~efe~a..bly in combination with suita.hle pharma­
ceutical auxiliaries, e.g. in the form of tablets, coated 
tablets, capsulee, suppoai~o~iea, patches, emulsions, 

15 suspensions, gels or solutions, the aotive compound 
content advanta9eously heihg between 0.1 and 95%. 

The person skilled in the art is familiar with 

auxiliaries which are suitable f.or the desired pharro.aN 

ceutical formulations on account of hia expe~t knowledge. 

20 In addition to solvent~, gel formers, oinbnetit bases and 

other active compound excipients, for e~ample antioxi~ 

dants, ~iapersants, emulsifiers, preservatives, solubil­

izers or pertneation pro~oters, can be uaed. 
For the treat:ment of disorders of the respiratory 

25 tract, the compounds according to the invention are 

preferal:>ly also administered by inhalation. To do thia1 

these are either administered directly as a powder 

(preferably in micronized form} or by atomizing solutions 

or suspensions which eon~ain them. With respect to the 

30 preparations and administration forms, reference is ma.de, 

for exa.xnple1 to the details in European Patent 163 965. 

For the treatment of dermatoses 1 t.he co.mpounda 

according to the invention are in particular administered 
in the form of those medicaments which are suitable for 

35 topical application. For the production of the medic­

alllenta, the compounds according to the invention 

(a active compound.a) are preferably mixed with suitable 
pharmaceutical auxiliaries and further processed to give 
suitable pharmaceutical formulations. .Suitable pharma-
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ceutioal for:mulations a:i:-e1 fo:r example, );>owd.ers, 

emulsions, suspensions, sprays, oils, ointments, fatty 

ointments, creams, pastes, gels or solutions. 
The medicaments aaeording to the invention a~e 

5 prepared by processes known pe.::- ae. The dosage of the 

active compounds is carried out in the o:rde:r: of magnitude 

customary for PDE inhibitors. Topical applioation forms 
(suob as ointments} for the treatment of dermatosea thus - . 
contain the active ~ompounds in a concentration of, for 

10 example, O.l-99%. The dose for administration by inhala­

tion :i.s customarily bet-wee..TJ. 0.01 and 0.5 mg/kg. The 

customary dose in the case of systemic therapy is between 

0.05 artd 2 mg per day. 

15 

Biological invest~qations 

In the investigation of PDE IV inhibition on the 

cellular plane, the activation of inflammatory ~ells is 
ascribed particular importance. An example is FMLP (N­

formylmethionylleucylphenylalanine) -induced eupero~ide 

production of neut:rophilic granulocytes, wh.i'-!h t:!a.n be 

· 20 measured a.s luminol-a:mplified chemolum:i.nescence. 

25 

(Mc Phail LC, Strum SL, Leone PA and Sozzani S, The 
neutrophil respiratory burst mechanism. I:a 11 .I:mm'll.nology 

Series" 57: 47-76, 1992; ed. Coffey RG (Marcel Decker, 

Inc., New York-Basle-Hong Kong)}. 

Substances which inhibit chemoluminesce:nce and 

cytokine secretion and the secretion of proinflammatoxy 

mediatora on infla:mmatory cells, in particular neutro­

philic and eosinophilio granulocytea, are those which 

inhibit PDE IV. Thie iaoenzyme of the phosphodieaterase 

30 families is particularly represented. :tn granulocytes: Its 

ir.i.hibition leads to an increase in the intracellular 

35 

cyclic AMP concentration and thus to the inhibition of 

cellular activation. PDE ~v inhibition Py the substances 

accordi:o.9' to the invention is thus a central indicator 

for the suppression of inflammatory procesaea. 

(Giembyc2 MA, Could isoenzymewselective phosphodiesterase 

in.hibitora render bronchod~.latory therapy redundant in 

the treatment of bronchial asthma?. Biochem Pharma.~al 43: 
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2041-2091, 1992; Torphy TJ et al., Phosphodiesterase 
inhibitors~ new opportunities for treatment of asthma. 
Thora~ 45: 512-523, 1991; Schudt C et al., Zardaverine: 
a cyclici AMP PDE III/IV inhibitor. In "New Drugs for 

5 Asthma Therapy11
1 379-402 3 Birkhauaer Verlag Basle 19.91; 

Schudt c et al., Influence of selective phosphodiesterase 
inhibitors on human neutrophil functions and levels of 
oAMP and aa.i. Na.unyn-Schn\:L_edebergs A.rC!h Plµtrma~ol 344: 
662~690, 1991; Nielson CP et al., Effects of seleoti~e 

10 phosphodiesterase inhibitors on pol~rphonuelear leuco­
cyte respiratory burst. J Allergy Clin :rmmunol B6: 801~ 

SOS, 1990; Schade et al., The ape~ific type III and IV 
phosphodiesterase inhibitor :zardaverine suppresses forma .. 
tion of tumor necrosis factor by macrophages. European 

15 Jou~nal of Pharmacology 230: 9-14, 1993). 

1. lnhibition of PPE rv aotivit~ 

Methodology 

The activity test was carried out according to 
the method of Bauer and Schwabe, which was adapted to 

20 microtitre plates (Naunyn-Scluniederherg's Arch. 
Pha.:rmacol. 311, l.93N198, 1.990), In this test, the PDE 
reaction ia ~arried out in the first step. In a second 
step, the resultant 5' -nucleotide is cleaved to the 
uncharged nucleoside by a snake venom 5' -nucleotidase 

25 from Ophiophagus hannah {King Cobra). In the third step, 
the nucleoside is separated from the remaining charged 
substrate on ion exchange columns. The columns are eluted 
directly into mini-vials using 2 ml of 30 inM a..mmonium 
formate (pH 6.0), to which a further 2 ml of sointilla-

30 tion fluid ia added for counting. 
The inhibitory values determined for the c::om­

pou..."'l.ds according to the invention follow from the fol"low­
iug Table 1, in which the numbers of the compounds 
correspond to the numbers of the examples. 
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TabJ.e 1 

Inhibition of PDE IV activity 

Compound -log :r:c50 

l 

2 

3 

5 

2. 

S.64 

8.42 
8.74 

9.lS 

Effect of dyaonoea and migration of proinfla:mmatory 
(i:mmunooomJ.2etent} cells from the blood vessels into 
the airway lumen after allergic reaction cf ·con­
scious guinea-pigs 

I:mmunocompetent blood cells (leucocytes) appear 
in the airway lU211ena under the influenoe of allergic, 

15 infla!!'!:ma.tory rea~tions. This pathologi~al :tll..igration can 
support itself, i.e. lead to chronic changes, and plays 
an important part as a pathological mechanism of chronic 
airway obstruction {of asthma) but also of allergic 
rhinit;l.a and/or conjunctivitis. The inhibition of the 

20 migration by pharm.aceuticala is an important therapeutic 
principle and is a measure of antiallergic or antiinflam~ 
mato:ry actions. 

The experimental animal methodology employed for 

the measurement of the acute effect of an allergic 
25 reaction on respiration and oell migration itself esaen· 

t:i.ally follows the deecr:i.ptions of P.A. Hutson et al. 
(Am. Rev.·Respir. Dis., 137, 548, 1998) and J.P. Taray~e 

et al. {J. Parmacol. Meth., 23, 13, 1990) and also 
~. Beume et al. (Atemw. Lungenkrkh., ll, 324, lSBS). 

30 A defined guinea-pig collective is sensitized 
intraperitoneally to ovalhumin (20 µg + 20 mg of 
Al(OH) 3 ). 14 days later, the animals are tested: 

1 h treatment orally, 

0 h provocation of the allergic ~eaction, thoraco¥ 
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+ 

graphic latency time measurement until occur­
rence of dyspnoea, non-occurrence = ~rote~tive 
action. 

l h treatment orally, 

24 h anaesthesia and bronchoalveolar lavage: Deter­
mination of the_total cell numbe~, counting of 
the differential· aell picture in the lavage, 
determination of the protein content in the 
cell~f~ee supernatant of the lavage, 

The controlled used in ea.ch ca.se wa.s l random . 
sample of sensitized animals: Placebo treatment + sham. 
pro~oQation o~ pla~ebo t~eat.ment + provocation. 

The compound of Example 1 (= compound 1), 
30 µmol/kg p.o., acts on the para.meters of this relation 

15 as follows: 

20 

25 

N, of which 

protected 

Median 

:min. /ma:?.. 

Median 

min./max. 

Median 

min. /max. 

Median 

mi:n./max. 

Placebo + sham Placebo T Co~pound 1 ~ 

provocation provocation provocation 

15 

15 

13 

2 

14 

8 

Total leucocytes (x l0 6/10 ml) 

.2,2 (1) 

1.1-3.8 

0.04 {l) 

0.01~0.1 

9.8 (4.5) 

1.0-21.4 

0.44 (ll) 

0.01~1.1 

2.s ci.1> 
l.S-4.2 

o.o (0) 

0.0-0.08 

Eosinophilic granulocytes (x 10 5/10 ml) 

0.8 {1) 

0.4-1.8 

5.8 {7.3) 

0.3-14.5 

1.2 (1.5} 

0.6-2.5 

Macrophages {x 10 6/10 ml) 

1. 5 (1) 

0.8-2.3 

3.2 (2.1) 

0.7-6 • .2 

1.2 {O.B} 

0.9-2.3 
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Median 

min. /max. 

- 27 - PCT/EP94/0216.9 

Placebo + sham Placebo + Co~pou.nd 1 ~ 

provocation provo~ation p~cvc~ation 

Protein content (mg/10 ml) 

:3 .7 (1) 

2.3-4.9 

8. s {2. 4) 

3.4-22.0 

4.1 (1.1) 

2.5-11.0 

~o animal reacts to the sham provocation, 2 ani­

mals do not develop any dyspnoea despite provocation with 
5 ovalbumin ~spontaneously protected, and S animals do not 

react with substance ~ protected. 

Provocation, i.e. the triggering of an allergic 

reaction, increases the passage of cells and protein · 

distinctly, even if with g:reat. scattering. Compound l 

10 inhibits these passages to base values {placebo + sham 

provocation). 
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Patent cla:l.ms 

l.. Compounds of the formula I 
111111111111111111111111111111 

* C L M S * R1 
H 

r (I) 

R 

0 

in whi~h 

one of the substituents Rl and R2 is hydrogen, 1-EiC-

5 alkoxy, 3-?C-cyaloalko:g:y, 3-7C~cyoloalkyl.m.ethoxy, 

beniz:yloxy or 1-4C-alkoxy which is completely or 

partially substituted by fluorine, and the other ia 

1 .. 4c-alko::-..'Y which is completely or partially substi­

tuted by fluorine, and 
10 

15 

.2 0 

25 

is pneoyl, prridyl, phenyl which is substituted by 

R3l, ~32 and ~33 or pyridyl which is substituted by 
R34, R35, R36 and R37, where 

R3l is hydroxyl, ha.loge.n, cyano, ca.:rboxyl, tri­

fluoromethyl, l•4C•alkyl, l~4C·alkoxy, lw4C­

alkoxycarbonyl, l-4C-alkylcarhonyl, l-4C-alkyl­

oa:rbonyloxy, amino, mono- or.di-1 .. 4c .. alkylamino 

or l-4C-alkylcarbonylamino, 
R32 ie hydrogen, hydroxyl, halogen, amino, t:ri­

fluoromethyl, 1-4C-alkyl or 1-4C-alkoxy, 

R33 is hydrogen, halogen, l-4C-alkyl or 1-4C­

alkoxy, 

R34 is hydroxyl~ halogen, 

alkyl, 1ft4C-alkoxy, 
amino, 

oyano, aarboxyl, l-4C-

1M4CMalkoxycarbonyl or 

R35 ia hydrogen, halogen, a.mine or l-4C-alkyl 1 

R36 is hydrogen or halogen and 
R37 ia hydrogen or halogen, 

the salts of these compounds, and the N-oxides of the 
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pyridines and their salts. 
2. Compounds of the fo:nnula ~ according to Claim l, 

in which 
Rl is hydrogen, l-6C-alkoxy, 3-7C-cycloalkoxy, 3-7C­

cycloalkyl.m.ethody, benzyloxy or l-4c-alkoxy which is 

completely or partially substituted by fluorine, 
R2 is l-4C-alkoxy 'Which is completely or partially 

R3 

substituted by fluori~~e, and 

is phenyl, pyridyl, phenyl which is substituted hy 

R31, R32 and R33 or pyridyl whiah is substituted by 

R34, R35, R36 and R37, where 

:R31 is hydroxyl, halogen, cyano, carboxyl, tri­

fluoromethyl, 1-4C-alkyl, l-4C-alkoxy, l-4C­

alkoxycarbonyl, l-4C~alkylcarbonyl, 1N4C-alkyl­
carbonyloxy, amino, mono- or di-l-4C-alkyla!cnino 

or 1-4C-alkylcarbonylamino, 

11111111111111111111111111111! 
R32 is hydrogen, hydroxyl, halogen, a:rnino, tri-

fluorOI!l.ethyl, 1·4C·alkyl or 1~4C·alkoxy, * C L M S * 

20 

25 

R33 . hydrogen, halogen, 1 .. 4c .. alkyl 1·4C-lS or 
alkoxy1 

R34 ia hydroxyl, halogen, cyano, carbo.xy1, l~4CM 

alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbo~yl o= 
amino, 

R35 is hydrogen, halogen, amino or 1-4Cwalkyl, 

R36 is hydrogen or halogen and 

R37 is hydrogen or halogen, 

the salts of these compounds, and the N-o~ides of the 

pyridines and their salts. 

3. Compounds of the formula I according to Claim 1, 

3 0 in 'W'hieh · 

35 

Rl is hydrogen, l-6C-alkoxy, 3-"lc-ayaloalk.o~, 3-7C­

cyc:iloa.lkylmetho:>ty, ben.zyloxy or 1-4C-alkoxy which is 

completely or partially substituted by fluorine, 
R2 ia metboxy which ia completely or partially substi­

tuted by fluorine, and 

R3 is phenyl, pyridyl, phenyl which is substituted by 

R31, R32 and R33 or pyridyl which is substituted by 

R34, R35, R36 and R37, where 

R31 is hydroxyl, halogen, cyano, aarhoxyl, tri-
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fluoromethyl, l-4C-alkyl, 1-40-alkoxy, l-4C~ 

alkoxyearhonyl,l-4C-alkylcarhonyl, 1-4c-alkyl­
carhonyloxy, amino, mono- or di-1-4C-alkylamino 

or 1-4C-alkylcarbonylamino, 
* C L M S * 

5 

10 

R32 

R33 

R'34 

is hydrogen, hydroxyl, halogen, . tri-amino, 
fluoromethyl, 1 .. 4c-alkyl or 1 .. 4c-alko.:icy, 
I hydrogen, halogen, l-4C-alkyl or l-4C-:l.S 

alkoxy, 
is hydroxyl, halogen, 

alkyl, 1-4C-alkoxy, 

oyanor oarboxyl~ l-4C­

l-4C-alkoxy~arbonyl or 

amino, 

R35 is hydrogen, halogen, amino or 1·4C•alkyl, 
~35 is hydrogen or halogen and 

R37 is hyd~ogen or halogen, 

15 the salts of these oo:mpounds, and the N-oxides of the 
pyridines and their ealta. 

20 

25 

30 

35 

4. Compounds of the formula I according to Claim l, 
in which 
Rl 

R3 

is 3-7C-c::yclr;ialk:oxy, 3-7C-cycloalkylmethoxy. or 

ben:z:yloJ>.Y, 

is 1-4C-a.lkoxy which is completely or partially 

substituted by fluorine, and 
is phenyl1 pyridyl, ~henyl whidh is eu.batituted by 

R3l, R32 and R33 or pyridyl which is substituted by 
R34, R35, R36 and R37, where 
a3l is hydroxyl, halogen, cyano, carboxyl, tri­

fluoromethyl, l-4C-alkyl, l-4C-alkoxy, 1·4C­
alkoxycarbonyl, 1"4C-alkylcarbonyl, 1-4C·alkyl­
ca:d::ionylo~,. amino, mono~ o:i:- di-1-~C!~alkylamino 

·or l-4C-alkylcarhonyla.mino, 

R32 is hydrogen, hydroxyl, halogen, a.m..ino 1 tri­

fluo:r;o:inetbyl, l-4C-alkyJ. OX' l-4C-alko~, 

R33 is hydrogen, halogen, 1-4Cwalkyl or 1-4C­
alkoxy, 

R34 is hydroxyl r halogen, 

alkyl, 1"4C-alkoxy, 
amino, 

cyano, carhoxyl, 1-4C­

l-4C-alkoxycarbonyl or 

R3S is hydrogen, halogen, amino or l-4C-alkyl, 
R36 ia hydrogen or halogen and 
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R37 is hydrogen or halogen, 
the ealta of tbese compounds, and the N-oxides of the 

pyridines and their salts. 
s. Compounds of the form.ula I a~cording to Claim 1, 

5 in which 

10 

15 

Rl is l .. 4C·alkoxy wb:i.ch is completely or partially 

s'U.hstituted by fluorine, 
R2 is hydrogen, l-6C-al~oxy, 3-7C-cyolo~lkoxy, 3-7C­

cycloa.lkylmethoxy, benzyloxy o:r 1-4C-alkoxy whicih is 
completely or partially Stlbstituted by fluorine, and 
is phenyl, pyridyl1 phenyl which is substituted by 

R3l1 a32 and ~33 o~ pyridyl ~hich is substituted by 

R34, R35, R3G and R37, where 
lt31 is hyd.ro!ll:Yl, halogen, oyano, carboxyl1 tri­

fluoromethyl, l-4C·alkyl, 1-4C-alko~y, l-4C­

alkoxyaa~bo~yl, l-4C-alkyloarbonyl, 1-4c~alkyl­

c:!arhonylo:i...-y, amino., mono .. or di .. 1~4C-alk.yla:m.ino 

or lN4C-alkyloarbonylamino, 
R32 is hydrogen, hydroxyl, halogen,. amino, tri-

I 20 fluoro:m.ethyl, l-4C-alkyl or 1-4C-alkoxy, 
I 

R33 is or l-4C-

111111111111111111111111111111 

byd:roge..'l / halogen, 1-4C-alltyl 
alkoxy, 

* C L M S * R34 is hydroxyl, halogen, 

alkyl, 1·4CMalko:ic:y, 

cyano1 oarboxyl, 1~4c .. 

l-4C-alkoxyoarbonyl or 

25 amino, 

R35 is hydrogen, halogen, i!!.mino or 1-~C-alkyl, 
R36 ia hydrogen or halogen and 

R37 ia hydrogen or halogen, 
the salts 0£ these compounds, and the N"ox:i.dea of° the 

30 pyridines·and their salts. 

35 

6. Compounds of the formula I ac~ording to Claim 1 1 

in which 

Rl is 1-4C-alkoxy which ia completely or partially 

aubstituted by fluorine, 

R2 

R3 

is 3-7C-cycloalkylmethoxy or ben~yloxy, and 

is phenyl, pyridyl, ~henyl which is substituted by 

R3l, R·S2 and R33 or py.ridyl which is substituted by 

R34, R35, R36 and R37, where 

R31 ia hydroxyl, halogen, cyano, ca:rboxyl, triw 
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fluoromethyl, l-4C-alkyl, l-4C-alkoxy, lw4C­
alkoxycarbonyl, 1-4C-alkyloarbonyl, 1~4C-alkyl­
oarbo:c.yloxy, amino, mono- or di-l-4C-alkyla.mino 
or l-4C-alkylcarbonylam.ino, 

* C L M S * 

5 

10 

R32 is hydrogen, hydroxyl, halogen, amino, tri .. 
fluoromethyl, 1·4C-alkyl or 1-4C-alkoxy, 

R33 is hydrogen, halogen, l-4C-alkyl ¢r l-4C­
a.lkoxy, 

R34 is hydroxyl, halogen, cya..no, aarboxyl, l-4Cw 
alkyl, l-4C-alkox:y, lN4C"alkoxyoarbonyl or 

amino, 
R35 is hydrogen, haloge...~, a:miuo or 1"4Cwalkyl, 
R36 is hydrogen or halogen and 
R37 is hydrogen or halogen, 

15 the salts 0£ these compounds, and the N-o~ides of the 
pyridines and their salt$. 

20 

25 

30 

35 

7. Compounds of the formula I ac~ording to Claim 1, 
in which 
Rl 

R2 

R3 

is 1-4C-alkoxy, 3·5C-cycloalkoxy, 3-5C-cyclcalkyl­
methoxy, benzyloxy or 1-4C-alko.:itY which is complete­
ly o~ partially substituted by £luorine1 
is l-4C-alkoxy which is completely or partially 
substituted by fluorine, and 
is phenyl, py:r:idyl, phenyl substituted by R3l, R32 
and R33 or pyridyl substituted by R34, R35, R36 and 
R37, where 

R31 is halogen, cyano, carboxyl, 1·4C-alkyl, 1-4C­
alkoxy or 1-4c~alkoxycarbo~yl, 

R32 

R33 

R34 

R.35 

R36 

R37 

is hydrogen, halogen, 1-4C-alkyl or 1-4c-
. alkoxy, 

is hyd:t:ogen, halogen, 1-4C-alkyl or l-4C­
alkoxy, 

is halogen or 1-4c-alkyl, 
is hydrogen or halogen, 

is hydrogen or halogen and 
is hydrogen or halogen, 
of these compounds, and the N-oxides of the 

pyridines and their salts. 

the salts 

B . Compounds of the formula I aooording to ClailIJ. 1, 
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in w-hic:h. 

Rl is l·4C~alkoxy, 3-SC-cycloalko~-y, 3-SC-cycloalkyl­
metho.xy, be:o.:z:yloxy or l-4C-alkoxy which is complete­
ly or partially substituted by fluorine, 
is methoxy which is completely or partially subeti-
tuted by fluorine, and 

R3 is phenyl, pyridyl 1 phenyl su:bstituted by R31, R32 
and R3~ or pyridyl s~stituted by R34~ R35, R36 and 
R37, whe:re 
R31 is halogen, cya.ri.o, carbo~'Yl, l-4C-alkyl, 1-4C­

alkoxy or 1-4C-alko~carbonyl, 
R32 is hydrogen, halogen, l-4C-alkyl o~ 1"4C-

11111111111111 1111111111111111 a.lkoxy, * C L M S * 

15 

20 

25 

30 

35 

the 

R33 is hydrogenr halogen, 1-4C-alkyl or l-4C­
alkoxy, 

R34 is halogen or 1-4C-alky1, 
R35 ia hydrogen or halogen, 
R36 is hydrogen or halogen and 
R37 :i.a hydrogen or ha.lo9en 1 

salts of these compounds, and the Nwoxides of t:.he 
pyridines and their salts. 
9. Compounds of the formula I according to Claim 1, 
in which 

Rl 

R2 

R3 

is 3-SC-cyaloalkoxy, 3-5C-cy~loalkylmethoxy or 
benzyloxy1 

is l-4:c .. alkoxy which is completely or partially 
substituted by fluorine, and 
ia phenyl, pyridyl, phenyl substituted hy ~31, R32 
and R33 or pyridyl substituted by R34, R35c R36 and 
R37, ·where 

R31 is halogen, cyano, oarboxyl, l-4C-alkyl, 

alkoxy or 1-4C-alkoxycarbonyl, 
R32 ia hydrogen, halogen, l-4C~alkyl 

alkoxy, 

R33 is hydrogen, halogen, 1-4C-alkyl 
alkoxy, 

R34 is halogen or 1-4C-alkyl, 
R35 is hydrogen or halogen, 
R36 is hydrogen or halogen and 

or 

or 

l-4C-

1-4C-

1-4C-
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R37 is hyd~ogen or halogen1 
the salts of these C!ompounds, and the N-oxides of the 
pyridines and their salts. 
lO. Compounds of the forxnula I according to Claim 1, 

5 in which 

10 

15 

Rl is l-4C-alkoxy which is eompletely o:r partially 
suhstituted by fluorine, 

R2 is l-4C-alkoxy, 3-SC:cyoloalkoxy, 3-~C·cycloalkyl­

methoxy, benzyloxy or l-4C-alkoxy which is complete~ 

R3 

ly or partially au.batituted by fluorine, and 
is phenyl, PYl=idyl, phenyl si.ibatituted by ~31, ~32 

and R33 o~ pyridyl substituted by R34, R35, R3G and 
R37, where 

~31 is halogen, cyano, oa~boxyl, 1-4C-alkyl, 1-4C-

alkoxy or 1-4C-alkoxycarbonyl, 
R32 is hydrogen, halogen, 1-4C-alkyl or 1-4C-

111111111111111111111111111111 
alkoxy, 

JX.33 is hydrogen, halogen, 1-4C-alkyl or l-4C-.. c L M S * 
alkoxy, 

20 R34 is halogen or l-4C-alkyl, 
R35 is hydrogen o:r halogen, 
R36 is bydr~gen or halogen and 

the salts of these compounds, and the N'-o:i.:ides of the 
25 pyridines and their salts. 

30 

35 

11. Compounds of the formula I a~cording to Claim 1, 
in whic:h 

Rl is l-4C-alkoxy which is completely or pa:ctia.lly 
substituted by fluorine, 

R2 

R3 

is 3~sc-cycloalkylmetho:x:y or benzyloxy, and 
is phenyl, py:ridyl, phenyl subatituted. hy R31, R32 

and R33 or pyridyl substituted by R34, R35, R36 and 
R37, where 

R31 is halogen, cyano, oarboxyl, 1-4C-alkyl, l-4C­

alkoxy or 1-4C·alko~carhony1, 
R32 is hydrogen, halogen, 1-4C-alkyl or 1-4C­

alkoxy, 

R33 is hydrogen, halogen, 1-4C-alky1 or 1-4C­
a1ko.xy, 
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R34 
. halogen or l-4C-alky1, l. El 

R.35 is hydrogen o:r halogen, 

R36 is hydrogen or halogen and 

R37 is hydrogen or halogen, 

5 the salts of these compounds, and the N•oxides of the 

pyridines a.nd their salts. 

10 

15 

12. Compounds of tbe formula X according to Claim 1, 

in which 

Rl 

R2 

R3 

is 1-4C-alko:icy, 3-SCMcyclcalkoxy, 3-SC-oyoloalkyl­

methoxy, bensi:yloxy or l-4C-alko:ey- which is complete­

ly or partially substituted by fluorine, 

is l-4C-a.lko:ieyr which is aom.pletely or partially 

substituted by fluorine, and 

is 2-bromophenyl, 2,S-dichloro-4-ethoxycarbonyl~ 

phenyl,2, 6-d:i.metho;icyphenyl,4-cya.no-2-fluorophenyl, 

2,4,6-trifluorophenyl, 2·ehloroM6~methylphenyl,2,6-

111111111111111111111111111111 
dimethylphenyl, 2,6-difluorophenyl, 2,6-dichloro~ 

phenyl, 3,5"dichloropyrid-4-yl, 3-methylpyrid-2-yl, 

2-chloropyrid-3-yl, 3,5-dibromopyridM2-yl, 2,3,5,6-

tetrafluoropyrid-4-yl, 3-chloro~2,5,6-trifluoro-

* C L M S * 

20 

pyrid-4-yl, 3,5-dichloro-2,6-difluo~opyrid~4-yl or 

2,6-di~hloropyi:id-3-yl, 

the aalts of these compounds, and the N-oxides of the 

pyridinea and their salts. 

25 13. Compounds of the for:inula I according to Claim 1, 

30 

35 

in which 

Rl is l-4C-alkoxy, 3-5C-cycloalkoxy, 3-SC-cycloalkyl­

methoxy, benzyloxy or 1-4C-alkoxy which is complete­

ly or partially substituted by fluorine, 

R2 

R3 

is methoxy which is completely or partially substi­

tuted by fluorine, and 

is 2"bromophenyl, 2,6-diohlcro-4-ethcxycarbonyl­

phenyl, 2,6-di~ethoxyphenyl, 4Mcyano-2-fluorophenyl. 

2,4,6Mtrifluorophenyl,2-chloro-6-msthylphenyl, 2,6" 

dimethylphenyl 1 2,6-difluorophenyi, 2 1 6wdichloro­

phenyl, 3,5-dichloropy:rid-4-yl, 3-methylpyrid-2-yl, 

2-chloropyrid-3-yl, 3,5-dibromopyrid-2"yl, 2,3,5,6-

tetrafluoropyrid-4-yl, ·3-chloro-2,5,6~trifluoro-

pyrid-4-yl, 3~5"diehlorow2,6-difluoropyrid-4-yl er 
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2,6-dichloropyrid-3-yl, 
the salts of these compounds, and the N-oxides of the 

pyridines and their salts. 
14. Compounds of the formula I according to Claim 1, 

5 in which 

10 

lU ie 3-SC-cycloalkoxy, 3-SC-cyaloalkyl:m.ethoxy or 

benzyloxy, 

R2 is 1-4Cwalkoxy which_ is eora.pletely . or partially 

substituted by fluorine, and 

R3 is 2-bromophenyl, 2,6-diohloro-4-ethoxyearbonyl­

phenyl, 2,6-dimetho~henyl, 4•cyano-2-fluoT.opbenyl, 
~._ • a 

111111111111111111111111111111 
* C L M S * 

2,4,6-trifluorophenyl,2-chloro-S-methylphenyl,2,G-

dimethylphenyl, 2,G·difluorophenyl, 2,S-diohloroM 

phenyl, 3,5-dichlo~opyrid-4-yl, 3-methylpyrid-2-yl, 

15 2-chloropyrid-3-yl, 3,5-dihro.m.opyrid"2-yl, 2,3,5,6y 

tet~afluoropyrid-4-yl, 3·ahloro-2,5,6-trifluoro­

pyrid-4~yl, 3,5-dichloT.o-2,6-difluoropyrid-4-yl or 

2,6-diohloropyrid-3~yl, 

the salts of these compounds, and the N-oxidss of the 

20 pyridines and their salta. 

25 

30 

35 

15. Compounds of the formula I according to Claim 1, 

io which 
Rl ia l-4C-alkoey which is oompletely or partially 

suhetituted by fluorine, 

is l-4C-alkoxy, 3-SC-cycloalkoxy, 3-5C-cycloalkyl­

methoxy, benzyloxy or 1-4C-alkoxy which is com~lete­

ly or partially substituted by fluorine, and 

R3 is 2-bromophenyl, 2,6-diohloro-4-etho,gycarbonyl-

phenyl, 2,6-dimetpoxypheny1, 4-cyano-~-fluorophenyl, 

2, 4, 6'-trifluorophenyl, 2-chlo:ro-6-methylphenyl, .2, 6-

dimethylpbe.nyl, 2, 5-difluorophenyl, 2, 6-dichJ.oro­

phenyl, 3,5-diehloropyrid~4-yl, 3-methylpyrid-2-yl, 

2-chloropyrid-3-yl, 3,5Mdibromopyrid"2-yl, 2,3,5,6· 

tetrafluoropyrid-4-yl, 3-chloro-2,5,G-trifluoro­

pyrid-4-yl, 3,S-di~hloro~2,6-difluoropyrid-4-yl or 

2,o-dichloropyrid-~-yl, 

the salts of these compoUl'lds, and the N-oxides of the 

pyridinea and their salts. 

16. Compounds of the formula I according to Claim 1, 
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in whieh 
Rl is l .. 4C-a.lko!l.."'Y which is c.:oxnpletely or partially 

substituted by fluorine, 
R2 

R3 

is 3-5C-cycloalkylmethoA'Y or benzyloxy, and 

111111111111111111111111111111 

is 2-bromophenyl, 2,6-dichloro-4-etho;,cy~arbonyl­

phenyl, 2,5-dimethoxyphenyl,4-oyanc-2~fluoropheny1, 
2,4,6-trifluorophenyl, 2Mchloro-6-methylphenyl, 2,6-
dimethylphenyl, 2,G-§ifluorophenyl, _2,6~dichloro-* C L M S * 

10 

phe..~yl, 3,S~dichloropyrid-4-yl, 3-methylpyrid-2-yl, 
2-~hloropyrid-3-yl, 3,5"dibromopy.rid-2-yl, 2,3,5,5-
tetrafluoropyrid-4-yl, 3-ehloro•2,5,6-trifluoro­
pyrid-4-yl, 3,5-diohloro-2,6-difluoropyri~-4-~l or 
2,6-dichloropyrid-3-yl, 

the salts of these compounds, and the N-oxides of the 
15 pyridinea and thei~ salts. 

20 

25 

30 

35 

17. Compounds of the formula I according to Claim 1, 

in whiC?b 
Rl 

R2 

is difluoromethoxy, 
is methoxy, etho~y, isopropoxy, 

pentyloxy, oyelopropylmethoxy, 

iaobutoxy, cyclo­
cy~lobutylmetho~-y, 

difluoromethoxy or 2,2,2-trifluorosthoxy and 
R3 is 2-bromophenyl, 2,6-diohloro-4-etho:ityoarbonyl­

phenyl, 2,6-dimetho~henyl,4Mcyano-2-fluo~ophenyl, 
2,4,6-erifluorophenyl,2~chloro-6-methylphenyl,2,6-

dimethylphenyl, 2,6-difluorophenyl, 2,S-dichloro­

pheny1, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2wyl, 
2-chloropyrid"3-yl, 3,5-dibromopyrid-2-yl, 2,3,5,6-
tetrafluoropyrid-4-yl, 3-chloro-2,5,6-trifluoro­
py:r:id-4-yl, 3;5~dicbloro-2,6-di£luoropyrid-4-yl or 
2,6-dichloropyrid-3#yl, 

the salte of these compounds, a.Dd the N-oxides of the 

pyridines and their salts. 
18. Compounds of the formula I according to Claim 1, 
in which 

R1 

R2 

ia difluoromethcxy, 

is methoxy, cyclopropylmethoxy, cyclobutylmethoxy or 

difluoromethoxy and 
R3 is 2-brcmophenyl, 2,6-dichloro-4-ethoxycarbonyl­

phenyl, 2,6-dimethoxyphenyl,4-cyano-2~fluoropbenyl, 
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2,4,6-trifluorophenyl,2wchloroM6-methylpheny1, 2,6· 

d:i.methylphenyl, 216-difluorophenyl, 2,5-dichloro­

phenyl, 315-dichloropyrid-4-yl, 3-methylpyrid-2-yl, 

2-chloropyridM3-yl, 3,5-dibromopyrid-2-yl, 2,3,5,6-

,. C L M S * 

5 tetrafluoropy~id-4-yl, 3-chlcro-2,5,6-trifluoro-

pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-yl or 

2,6-dichloropyrid-3-yli 

the salts of these oompo'!._nds, and the N-~!!C'.ides cf' the 

pyridines and their salts. 
10 19. Compo'Ullds of the formula I according to Claim l, 

15 

:rn 

in which 
Rl is methoxy, n-propoxy, n-butoxy, cyolopropylmethoxy 

or 2,2,2-trifluoroethoxy, 

lB 

is dif luoromethoxy and 
is 2-hromophenyl, 2,6-dichlo~o-4-eth~xycarbonyl­

phenyl, 2,6-dimathoxyphenyl, 4-cyanop2-fluorophenyl, 

2,4,S-trifluorophenyl,2-chloro-6-methylphenyl, 2,6-

dimethylphenyl, 2,6-difluorophenyl, 2,5-dichloro­

phenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-yl, 
2-chloropyrid-3"yl, 3,S-dihromopyrid-2-yl, 2,3,5,o­
tetrafluoropyrid-4-yl, 3-ohloro-2,5,5-trifluoro­

pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-yl or 

2,6-dichlorcpyrid-3-yl, 

the aal~s of these oompou.nds, aDd the N-oxides of the 

25 pyridines and their salts. 

30 

35 

20. Compounds of the formula I according to Claim l, 

i:n which 

Rl is difluoromethoxyr 
R2 

R3 

ia cyclopropylmethoxy and 

is 2-bro.mophenyl,. 2,6-dichloro-4-ethoxycarbonyl­

phenyl, 2t5~dimethoxyphenyl, 4-cyanow2-fluoropheny1, 

2,4,6-trifluorophenyl, 2-chloro-6-methylphenyl, 2,6" 

dimethylphenyl 1 2,6Ndifluorophenyl, 2,S-dichloro­

phenyl1 3,5-diohlo~opyrid-4-yl, 3-methy1pyrid~2-yl, 
2-chloropyrid-3-yl. 3,5-dibromopyrid-2~yl, 2,3~5,6-

tetrafluoropyrid-4-yl, 3-chloro-2,5,6-tri~luoro­

pyrid-4-yl, 3,5-dichlcro-2,6-difluoropyrid-4-yl or 
2,6-dichloropyridN3-yl, 

the aa.lta of these compounds, and the N-oxides of the 
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pyridines and their salts. 

21. Process for the preparation of the oompoUlldS of 

the formula I according to Claim 1 and their salts, and 
the N-cxides of the pyridines and their salts, oharacter-

5 i~ed in that compounds of the fo:r:inula XI 

(II) 

x 

/ lllllll llll/l lllll lllll II Ill/ 
" C L M S * 

0 

in which Rl and R2 have the meanings indicated in Claim 1 

and X is a suitable leaving group, are reacted with 

a.lllines R3-NR3, and in that1 if desired, compounds of the 

formula ! obtained are then converted into their salts 

10 and/o:r pyridines obtained a:i::-e converted into the N-oxides 

and, if desired, then into the salts, or .:i.n that, if 

desired, salts of the compounds of the formula i obtained 

a~e then converted into the free compounds. 

22. Medicaments containing one or more compounds 

15 according to Claim 1. 

23. Compounds according to Claim l for use in the 

treatment cf illnesses. 

24. Use of compounds according to Claim 1 for the 

production of medicaments for the treatment of airway 

20 disorders. 

2 5 • Use of compounds according to Claim l for the 

production of medicaments for the treatment of 

dermatoses. 


